A rise in blood uric acid without nitrogen retention is the most consistent blood chemical finding in pre-eclampsia and eclampsia (1, 2) . It is not known whether this hyperuricemia is of renal or metabolic origin. A disturbance of uric acid metabolism in the liver has been suggested (1) . The idea that it may result from an elevated blood lactic acid has been shown to be untenable (3) . Its possible relation to the hypertension in the disease has been mentioned, since a similar hyperuricemia has been reported in essential hypertension (4) and has been obtained experimentally (5) with the kidney pressor substance, renin.
Previous evidence has not indicated that a reduced uric acid excretion is of particular importance as a cause of the hyperuricemia. Cadden and Stander (1) found that the uric acid excreted daily in eclampsia was not essentially different from the normal. Nayar (6) reported a 13 per cent reduction in the uric acid clearance in eclampsia, but this was associated with a 61 per cent rise in the blood uric acid. However, recent reports (7 to 9) are in agreement that the glomerular filtration is reduced in these pregnancy toxemias. For this reason, we have investigated the uric acid clearance in normal pregnancy and in pre-eclampsia to determine its role in the hyperuricemia of the disease.
METHODS
Ten patients with the clinical diagnosis of pre-eclampsia, and 12 who were clinically normal, were the subjects of this study. Three other patients with unclassified pregnancy toxemia were also studied. Uric acid clearances were done on all patients in the last trimester, as close to term as possible. In 4 pre-eclamptic, 3 unclassified, and 4 normal patients, the clearance was repeated at about 8 days postpartum. Most of the patients had renal function studied by simultaneous inulin, diodrast, and urea clearances, which were reported elsewhere (9).
All patients were well hydrated in order to obtain a good urine flow.2 They were given a liter of water to drink at bedtime the night before the clearance was to be determined, and 200 cc. at 5:00, 5:30, and 6:00 a.m. At 6:20 a.m., a constant intravenous infusion of the inulin and diodrast solution was started and continued to the end of the test. At 7:00 a.m., the first clearance was begun after emptying the bladder by injecting 50 to 100 cc. of air, 3 times. The starting time was taken after the last air injection. Usually, 3 urine collections of 15 to 30 minutes duration were made. When the urine flow was below 2 cc. per minute, the urine was collected for periods up to 60 minutes. The bladder was emptied with air at the end of each urine collection. A blood sample was taken midway in both the first and third urine collections.
All clearances were calculated using the maximum clearance formula with plasma values (except urea where whole blood values were used) and were corrected to a body surface area of 1.73 sq. M. The reported clearances were generally averages from 2 or 3 clearance periods taken on one day. In the case of uric acid, no clearance was averaged when the urine flow was below 1 cc. per minute, the augmentation limit assumed for uric acid by Brpchner-Mortensen (10 (12, 13) . Urine uric acid,' was determined by the direct method of Folin (13) . 2 An 8 per cent mannitol infusion is recommended (8) as a diuretic for toxemia patients that give low urine flows. This was not used in the present study.
In the present series of normal pregnant patients, this urine flow was about the limit below which the inulin clearance occasionally fell. Since Chasis (11) found no decrease in the inulin clearance at a urine flow as low as 0.6 cc. per minute in man, the present decreases were due to collection errors that occur especially in late pregnancy (8, 9) . 4 One of us (N. K S.) will show elsewhere that practically all the uric acid in human urine, as determined by the direct Folin method, is true uric acid, as determined by the uricase method (14) . The same has previously (2) been shown to be true for the blood uric acid in preeclampsia and eclampsia. The data on the inulin clearance in pre-eclampsia agree with previous reports (7 to 9) of a diminished glomerular filtration in the disease and indicate the probable origin of the decreased uric acid and urea clearances. The reduction in the urea clearance is also in agreement with previious reports (18 to 20) . The absence of an elevated blood urea (relative to the nonpregnant normal value) when the blood uric acid is raised in pre-eclampsia is apparently due to the fact that pregnancy normally lowers blood urea but not blood uric acid (21) .
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While Nayar (6) found a decreased uric acid clearance (-13 per cent) in eclampsia, consistent with the present work, his failure to obtain a commensurate rise in blood uric acid (he found + 61 per cent) was probably due to several causes. Above all, the urine flows in his series (average in normal pregnancy = 0.56 cc. per minute, average in eclampsia -0.74 cc. per minute) were at a level where collection errors are likely to occur (see footnote 3). Also he assumed that the augmentation limit for uric acid was the same as that for urea, 2 cc. per minute, whereas Brochner-Mortensen (10) has shown that it generally lies between 0.5 cc. ind 1 cc. per minute and has taken it to be 1 cc. per minute. Some difference in the blood uric acid between his and our series might be expected from the fact that his patients had eclampsia and ours had pre-eclampsia. For example, an elevated blood lactic acid from the eclamptic convulsions might temporarily raise the blood uric acid (3). However, the hyperuricemia of both pre-eclampsia and eclampsia is believed to be due fundamentally to the same cause.
SUMMARY
The average plasma uric acid clearance in 12 cases of antepartum normal pregnancy was 31.9 cc. per minute, and in 10 cases of antepartum preeclampsia, it was 21.9 cc. per minute, or a reduction of 31 per cent in pre-eclampsia. The average plasma uric acid in the corresponding groups was 3.83 and 5.29 mgm. per cent, or an increase of 38 per cent in pre-eclampsia. These changes, which are statistically significant, indicate that the hyperuricemia of pre-eclampsia (and eclampsia) may be due to a decrease in the uric acid clearance.
The inulin and urea clearances were reduced simultaneously with the uric acid clearance in pre-eclampsia, and indicate that the decreased uric acid and urea clearances were due to a reduction in glomerular filtration.
The absence of an elevated blood urea when the blood uric acid is raised in pre-eclampsia is apparently due to the fact that pregnancy normally lowers blood urea but not blood uric acid.
